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(54) OPTICAL TRANSMISSION/RECEPTION CIRCUIT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
transmission/reception circuit using components 
commonly inputting/outputting an optical signal of the 
same wavelength and moreover, sufficiently increasing 

sensitivity of a photo-detector. i*i 
SOLUTION: The optical transmission/reception circuit 
101 is provided with a Si substrate 103 forming a Y- 
shaped optical wave-guide 102. a semiconductor laser 
104 and the photo-detector 105. and a wavelength ^ 
conversion element 106 arranged on the way of the 
optical wave-guide 102, and for converting the 
wavelength „1 to another wavelength #2. The optical 
signal of the wavelength „1 is inputted from the 
semiconductor laser 204 to the PD port 114 of the 
optical wave-guide 102 to be outputted from the 
common port 1 1 1 with the wavelength as it is. The 
optical signal of the same wavelength inputted to the 
common port 1 1 1 is inputted to the wavelength 
conversion element 106, and is converted into the 

wavelength „2 there to be outputted from the PD port 114. Since the photo-detector 105 is 
provided with a wavelength selective transmissive filter 107 for making transmit only the optical 
signal of the wavelength „2 in a light receiving side, the reflection beam 1 18 of the wavelength „ 
1 and a stray beam 119 are cut off, and the sensitivity of the photo-detector is increased 
sufficiently. 
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irCtliA«-hl=»l^lLrB1i$4i. XftKiftflSCJ: 
<Dmi*A*JK- ^■A>6A***vfc*«^»A«Y»C!)»ttJft 

*-e)t»fiiicea**i. iaEY»<o»ttjftfctt*jK-h 

a>MaY¥a>^ttjA$Teai$nT»feftff4^A<tiiA« 
•TEYfCD^ttja^ A^K- h«>micBKd4iflrEI)fX 

l(rEtt*jK-K=«raLrB«**i. h 
E«a)afta)jfc$«3t-r«sft¥R^, 

EIB. 

[n««3] Y^(i9«>ttA&3%>^-ha>n«jitfli 

**<3R*ej(-ea**i. WEY*®^^«ifti:A*J|«-h 
«nil*A**- hi^6A***vfcJlt«<*«<Y»(0»ttA 

nnity^ai^HAtvBjlkiixxttzitmwam 
- h*-en»isiicea**v«j:3i-aori^«4<»i: l 
xyrs^Ltimmat, 

©A**- KI=ai*f4itatt*Rt. 

WEiil**- Hz»^LXBmiHKK3^>^-t-t^ 

&A»»fc«IE«ttjA ^S-CUAtK- hl=aaLfe«« 



iirES3*t¥»^iirEdiA7K- htoimzKmimam 

M.W»Wt\zi:-9Xt.WltM=9tm}mDStimKntz 

aar k/<;^ 7 < i: ^Mti z t 

[n««4] ItEXftKttflStt. A»ft«>aftC!)4t 
^<OSft<Ojlt]!l<||±t« S H GHk^XlbbZt ^timt 
tillJKa 1 ~BI«qi3E«(0ftaSAia». 

[ii«]i5] KtESftKtt^istt. f^iy-ymz^\.x 

[0001] 
th. 

[0002] 

'ittmmzzxhy':><i>mik^^^tLx. cn^^iaB 

«^■*5?a-;^t«la■^■«ci^<tt«$^tr^^«. fct 
iia. 11-17 2 8 1 4H^«lcE8(0ttffi«t« 

30 [0003lB5tt. z<0J:9 «;BX(c<^ «3lUSSitB 
B«>BB««49tfet(07ft«. ^lOil&iSSflliaBZ 0 
%«XB (Ptanor Lightwave Circuit) 2 0 2$ 
»lSUf=Si (<>Va» Sfi2 0 3^, CCOSiBfi 
2 0 3i:»tL-C%$?a-iWI^Ba»lrXC9VB±TttBft 

ftstifc^an*!^— y (LD) 204fcj:otaaw*^ 

(PD) 2 0 5«BilTL^«. ZCT. Y*fi«Lfc* 
«SB2 0 2li. Yt<0BT»l=ffi9t«B-p£il«4i 

Afl9BBrA<3*> (camon) jK— h2 1 ItftoTl^ 
«. Cfl!>at>7K-K2 1 1 (-l*B3iL<Et>*7r-f/< 

«>jtefl^]ti<Attl^d;K«^7lcn(oro«. jlt9aB2 
0 2(4. Y*(0»ttjS (ClTY^flttl^^. ) 2 1 24> 
620J=»tttrfiy. -»«>SiaB<)5«l»)S<*»<*U 
-1f2 04IC«|Sll,fcLD*-h2 1 3*BaLTt^ 
«. «fe5^ttLft:fll«<09aBa>llS«tSil6«'^2 0 5 
/:«(SlLfcPD;K-h2 1 4$«jaLrt^«. c 
A>B-ett¥«« U-1fBlilBlB^fl|4»^«ftA«d!)X 
Ift^fr 5 «flllslB«<)9Bm$«B L T . 
[0004] C(DJ:7«CjfcaSfllBB2 0 1T. Y^^tt 
50 2 1 2ttAAj)&««aa&«kMi5»tt-r«J:5l=«'9-Cl^ 
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^0)itn^^^ stts iSCaoaoLD^if-hzi a 

ICA**#t» Y»tt2 1 2t«-Ca*>/K-h2 1 lie 

2 1 7(4. 3«i';K-l>2 1 1/=A***l, Y»tt2 1 
2-e20t»tt$4ifctt. •t©-35AtPD;|«-l-2 1 4 
«T*eS;»n«. -eur. S iMt2O3«'&n0IC|t 

di nixtitm'F 2 0 5 \zxii «H« = & 

[0 0 0 5] wa>J:?«tt«a)A3«flllB)ll2 0 1lt. 
1 S i Stt 2 0 3 L/t jMliSB 2 0 2 

B2 0 1 -ettS%«72 0 smmsufi^lt-titi^'ilt 

[0 0 0 6] Ztllt. *ili^,UHM^tiltm^2 1 7 
fil»t-a>X«<««ll?2 0 5l=A*«il,-C. S/N (ff« 

-4f2 043^C>LD;|«-K2 1 3 l=lSlltrtt**ih.«Jt 
fflr*2 1 6«-«*<LDJK-h2 1 3(CA***vriCS 

«*n-cait«^2 0 5icA**ti-cL*5*-*>, 
a)j:5i=3*>*-i-2 1 iis^e.A*4it«3ifeflr<»ia>f 

0!>3K{t4»;b<Sjte«72OSi:AA$;K«^. SfllODSS 

fc*<or 2 0 5 <)5B«*+»Kft « c iit-e* 
[0 0 0 7] B6tt. oiMtmLtzVLUmmisnXAi 
^Uitoxibi,. za>±3kM^a3 0Mt, utmai 

l|3 0 2$»jSLfeS IB«E3 0 3^. COSlBfiS 

0 3 i=«u-c^iJa-;urt9<0HfS<0¥ffi±-ett«»» 

**tfc*a«*U— W3 0 4*J J:Ut»*«T3 O 5 tB* 

rt^«. ::=-e. Y*fi$Lfc3teaiaB3 0 2i*. y* 

h3 1 1 t^oTL^i. C<03*>:K-h3 1 1fc(4B 

ttoTJSy. aftAi<i>3lMl**<::<D*7rY/<i:AJb 

«[3 0 3lcAA-f«J:9lr«oTl>«. j)miftB3 0 2 
tt. Y5Nt3 1 2«^&2•^l=»ttLT£tJ, 
BO)BS«t^«{« U— tf 3 0 4 CMiq L/:: L D I- 3 

1 3$«ii£L-tix«. ttziHiiLtzi&isoimsaomB 

«tS3l&B73 0 5i:»V4LfePD7K-h3 1 4«BttL 
«^«SB«(OKB«lTd S«B1B«<)9B«««« L-C 



[0 008] C«>J:?«:3fcaiSAIBIB3 0 1-C. Y^tt 
3 1 2liAA««#Sft«lMt5»ttr«J:5l:ft-3Tl^ 

«. fisb*. niB^u— y3 0 4*x6«ai**ifcas* 

AlC!>jlt1|4}3 1 6ttS iStt3 0 3C!)LD;K-h3 1 
3ICA***1, Y»«3 1 2*«Ta^>JK-K3 1 1 

izmmt. zzi^^B»Lti\.'>it7T'{f<<ommiz\iit 
ti. ttz. zonfyr^/^Dnmi^imiiitzmtk 

A2<03tfll*tt. a«>*-h3 1 1l=A***i, Y^* 
ttai 2«B-CPD;t(-h3i 4«-eeBdK«. 
10 s iBtt3O3]iiv€>»l-0i=itmdh.r. XftAioa 

JWH»3 1 7 t UT«3fc«* 3 0 5l=A**4l«C tl= 
»l6B73 0 6tt, fO^HriCBXAlOj^bA^ 
(0»««Rni=9Bt-«7'f /U» 3 0 7«EBU-Ck^ 

[0009] Cd!>B6lc«Ufejll&BSABB3 01-e 
I*. i|ill«»U— tf3O4A>«,a«Ai055t«<»*<a** 
tiftt.©®. SJlt«^^3 0 5A«7-<^*3 0 7l=J:-3-C 

atRLr««t««<t4»3 1 iitfUixiommzms. 

Lri>«. UfcA<rjr, Blfl>«B«fl>J|*tHBI=S 
20 tt»:3 1 8-«>Bjfc3 1 9;btSjtB?-3 0 5l=AltLJ:3 
tLTt. =4t&l*7-f;i.*3 07lcj:orRiR44i-5 
= -rftt?^. S«B73 0 5«}BB«+5^X 

[00 10] 

[«ii«tB»LJ:9^r«ra] t«vL««(&. zm9t 

*fl)aiET?tt3*>*-h3 1 ii-A*-f€*«<*ttt 

OJxHtktmSiLXXiitizkifixHtiy. tttt) 
3*>*-h3l 1 ftAdJS-riJWt***!")-©* 
30 ft(0««i:ttKlt jl£^abf&()9|gB(: J: <-J StiKM^ 3 0 5 

[00 11] -tz-c^jsnAiMtt, n-(oaft<ojte(i 

*«*aLTAtt*-r«at>JK-h*«fflL, Ljft^t. 
SjfcB^BB $i-5^»«!>« ^ ^a>-p»«%atS»tlBlB 

[0012] 

I*. W) Y*(Oi^ttjaii3^>;f«-K0ffltSfc«#j!i« 
jR?Sai=fiat**i. Y*<D»ttjfttA*#-KOlllU±A 
40 *5K-t-A^C)A***lfc»«<»A*Y»C0»ttja*-Crt^* 

All=fiB»^. Y^a>$^ttjfi^tb:t)4f-ha)mftY^a> 

feBBB^. (□) A»^-KI=»»nL-CBBd^»rS 

a>aft09jt«C09AA;t<- h l=tU A-^«jKStt¥l9& . 

(/\) YT<)95»ttja^lU/)7i«-h()9n(cCC»iKSrS(0 
SB«>ft»tt«>BBd9ikl=BB-r «B<KB¥a^ . 

(=) m^Jt(-h\ztiii>LXKmih, iSftXB^Rl= 
iir>Xt.Wki*itiM0>ift^9ilftti9titfSLt. 
50 (>lt) COS«^B&ttlA«-h^09ni=BB»4iXB 
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[0 0 13] -4-«t7%R«4l 1 GSdSftn-Ctt, Y^a 
tLfciliai»©A*»K- l>3!re.«iltfa«Ai©itflH» 

[0 0 141 |f«a2E««>ftW-Ctt, K) Y*<Di* 
*vfcft«<»*<Y4=«)»«jSl*t?>^*|Sll=ga**v. Y* 20 

o^nAtm^ifi- h09mttY«a>$^ttja$-ceadti 

l=<|:-3Tl>**<*itL-CY*a$Lfcj||a»i:, (Q) 
AA«- hl:»|i)LrEK»^ffiS<)!>aft09jK«^(OA 

(Ojft(=KM-r«aflKtt¥f&£. (-) mijJtt-Hzit 

[0 0 15] t>»t7%R««2ett<l9|Sn-Cli. Y^cfi 
«Ufe«aK«AA;K- h]b^€i0lx«aftAi<OjKfl4» 

iA'&tt(0aftA2lcKtt»:K«. ^(OaftAiAjfcttY 

&aftAi«!>ft£:Lr(llA$n«. $f=. 3%>;K-h 
;6'&m-aftA2a>jt;(|^«tA«»4t«&. C^lti^tt 

A:©«ta««f=ail^«/«> K/<X7.f /U* 
*<E■*Jhr^^«. Ltzifi-oX. §eJt¥«l*A*»K- h 
irAASniaftAiOJftS^^^t^lc^orAt; h-f 

[0 0 16] R««3e««>««7tt. (Y) y99)» 

iieY¥«5^«ui^AA4(- hanitAA^- k««&a 
»i»h.fe«ft4»ib<Y9a>i^ttAtt*)^«iQi:fia»4v. so 



*9l=«•^Tt^4*^»tLrY«^tfc»att^:, 

(D) A*JK-H=«BL-CEl**i»fS®aft<D*« 

cfl>A**-n=m*t«*aai#fai:, (/\) tt*;K 

Lfe jt«tta>aft«%i:Xtt-r «aftKtt¥A & . 

m s%¥i»&ai«;K-K&a>ni=E«$naftKtt 
¥»izj:oTKift$iitfetto9aft<oji6$a«iNicaat 

[0 0 17] -r«^«R«93ESi0ft9i-Clt. Y^S 
£Lfe«aH<OAA;K-hA^&0l^ltaftAi(Ojfctt4» 

3=E>;t<-hA^C)n-aftAi(n»tUTtt***l 
«. *f=. 3^>;K-h*^f.W-aftAi(0Jt«<»i4<A 

tt^^-himart. ua^k- hizitaMttvisAt 

«yftlt6^^Tl^«05^f. ^C-caftAiA»&«fl!)a« 
A2icXtft$H«. ca)aftA2a}jftiiSil&¥»-cS3fe$ 

>K/<X7-f;U*6<E«**VTl^«. Lf=A<oT, «ft 
*SI*A*;|«- hiCA* * *l«aft A 1 «>Jt*7 •< 

(0 0 18] n««4|Sad!)«9i7ld:. R««1~||« 

qiseaoAatSttDaR-eaftXtt^iBtt. Aitjtoa 

ftCDT^oaftOaltlbtllifet- « 8 H GR?-7l&« C 1: « 
[0 0 10] R««6lEffa)ft«-CI±. R«9 1 ~R« 

« 3 ea(i!»i£a«(tiiavaiiKti¥att. 
«Lr:^p-?*$A«L, jEn«»as«±*i*ra 

[0020] 
[Je9i<0»t<0»B] 
[002 1] 

[0 o 2 2] B 1 a*ftn(o-sttt«ii=fiit««a«tt 

IDBaKft««4>tfe«C97l6«. Ca>Bl-Ct:«:|IB 

B4»a>Ktt€fT3»«Ba«<OBni««KLTl^«. 
SUMOamSSBISlBl 0 1 tt. ftHaB (Planer Lig 
httava Circuit) 10 2$»ALf:St (>>'J3» S 
tt10 3&. C«>8 i Sfil 0 3l=»UT%-:?3.-JU|)) 

D) 1 0 4£J:t;Sjl&ll-7 (PD) 105^, jtl»a» 

1 0 2<oa<fi=EB»nf£aMtt«'^ i o e i: 
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[0023] ZZV. Y9S$Lfe3lMISBl 0 2tt. 

(cannon) ;K-H 1 1t^tort^i, ZOizi'^yifi— 
h1 1 1l=ttH*L<HvJt7r-f/«fl!>-»l*<Jlt»MI=» 

»«:u-lfi 0 4ir«iaiiLfcLD7K-M i atmffiL 

OSI=«fiLfcPD;K-H 1 4$«|«LTt^«. Sft 
06tt. at>jK-H 1 1fcPDjK-H 

4>ntttl=EK$4iri^«. tin. 4:Slttfl09SaK«r 
1 0 5lda5l=ntLf:S3kll-r2 0 5^||«i;. -^(Dft 
3l&fll=MA20«fll«a>««ail»««aiR9iltt«!) 

9^;u4i 1 0 7*E«ufc1irtt<Eort^*. 
(oo24)cc!>^7 tr^timmmmntsixitsm i o i 

■CI*, iM«*U-1f 1 0 4*v&aftAifl!>*fl|#1 1 e 
<»l*Y»tt1 1 2««Xa*>*-H 1 lA'&SftA 

kiztti, 

[0 0 2 5]-*, wfl!)3t7r-f/<A»eita**4x«m- 

©a* A H 1 1iS^&3fc»ift 

■ 1 0 2teAJtt«. *UrY»ttl 1 2Tf20lC»tt 
■KO-SA'aM**^^! 0 6l=A**ti. = = 
7aftAi&liJ|««aftAz09%tt«l=Kft$*V-&. tt 

YfHKi 1 2tt)iuiaiia>ff-«>«ift«usx-r« 

[0 0 2 6] aflKiMCFI 0 6l=J:-3raft€»ftL 
fe1l«)*flHH*PD7K-H 14«T?lliaL. 

i, c©i:*aftA2a)jt<l-»i 1 7fl!)**t7^;t*i 

0 7CJ:oraiUT. 0 5l=A***l«C 

il=<t*. -ffttJ^. *llH*l^— tfi 04j()xc,«ai**i 

tzntm^-tufls isfii o3(0B-csn«iii-c&i} 
**vr«tjfei 1 stJiofcyaoiti i stistor. c 
^t6fl)-»A*«*«^•2 0 5©*|a]lcal^■et,. aftA 

1 <0 CtlC,<l!)jfcfl4»ttaft A 2(0 jitff 

ttPD*-n 1 4j^f,«a**i«*fli4*fl)a«ti»& 

[0 O 2 7 ] = %t*. :f:SIK0|-t?ld:aftK»it'F 1 0 

Iftll^ 10 61: Lr44llKfl-ett8 H 6 (Second Hanw 
nicgenaration) X^^fflLTl^^i. SHG^ft. 2 

mnitwzmnmnenn^k i -ooit^izKmiii 



(5) mOOI-215350 



[0 0 2 8] B2ttSHG|f^n4^ii9$^L^^(D 
8HG»ttMMl 2 1l=XiUe«U-1fjKl 2 

^^^O)b=f^\zm.9titli^0)^C, Alt3tt1 2 2a>aft09iii 

3^0!>a«c9% (it2xna) 1 2 3«tii£t«. Aitab 
1 2 2 *<fc 4: iiKftaft A I (Dis^njtii-e * y , jfc^ 

2 It 8 H GSttttX 1 2 1 i:i: orlaaftl=i/7 h u 
aftA20i7«jlUII=K«»K«. KttttOjfel 2 3tt 

10 it^-©i»;u4fA<*-e*«, ::*iA<PD/t?-n i 4fr 
^ifcfl^l 1 7 tLxm^thiztlztti, 
[ 0 0 2 9 1 8 H 6«76ini:«> A:«]«a>aft«Ktt-r 
«¥a^tt«a9«-«-«. f=i:>tait^«{«:u-1fitnill^ 
<Oajftaa«t«tfflLTtJ:l«. ::<19¥»7tt^«<«:U 
-1flt(I»rt©*>:^*l=«LT^D~^*tA«t. 

Knwia$ie£$«Tafla>Kft$fT7. co9j:7>!i 
mmtmt^piizmi3»a)»mjif9»Lk Lxt^x^ 

h.Tl^«. «(0aMtt«*tt3«»tt«»X¥1Rft«!>* 

* *l=ttff-r« :: ^:i<»6^oTl^*. fcfc* U C05*ai* 

[0 0 3 0] iik±<o^at<am\z, i%m»itbmsi»imm 
frta«<DK**ff3wtA<-c*«. c*ii=MLri* 
r*«if)UiaBi:6it«aMft<os4:iiaj mm 

SS, 9MA-«6 1«, ffg^p p. 9l0-gi7 

(1 9 9 2) icfflft«) m^tiMmi(Dvmmuisi9i 

[0031] »1<0g»« 

30 10 0 3 2] tB3it. *mtaa)»^<l)Kf»Wzmii^ 

tt. tf 1 0 44x6i6«Ai©*«<*1 1 6jS» 

itaftXiMiri oeATaftA2a»iMt#i=att$ti 
r. Y»tt 1 1 2 *iiTa t V*- nil 
t. ^^«^&BS«L«:t^jfc77«f/<l=AA$n«. 
(0 0 3 3]-», C©5t7r-f/<**6aj***ifca« 
x^(r)^M^\t3=e>7^i-^.^ i ii=AA**ir, y» 
*ll2t«fc*, PD;K-h2 1 4ipf,ai***i-C» 
40 j(&lt?^ 1 0 5 1= A A $iv«. S)KX7 1 O 5 tt, aft A 

2«>jtea#a}^«ail»'»«fl8{aiatta>7-r;u« 1 0 

7t-K0irBBlcE«LTL^«. LfcAt^-C, a«AlO!) 
jfcft4»i 1 6l=S-:5i%fcKlfjfci 1 aniiXfmiti 1 9 
©AAilBB-f « C 2:«t-c««. 
[0034] «I2<Pg»« 
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